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CONTROL APPARATUS AND METHOD FOR CONTROLLING 
DRIVE TRAIN COMPONENTS 

Background of the Invention 
Field of the Invention 

[0001] The present invention relates to a method for controlling at least one drive 
train component of a motor vehicle, as well as to a control apparatus arrangement for 
carrying out the method. 

Description of the Related Art 
[0002] Methods for controlling drive train components, as well as control units that 
can carry out such methods, are already known. 

[0003] In one method for controlling drive train components, known at least to the 
applicant, on the one hand a clutch is arranged in a motor vehicle drive train and on the 
other hand an internal combustion engine, and each is regulated by a control device. In 
that method, the engine rotational speed can be regulated by an engine control unit as well 
as by a clutch control unit. The clutch control unit regulates the engine rotational speed 
in that it adjusts the torque transmitted by the clutch such that the engine rotational speed 
is caused to be at its set value. Hereby the result is that at a given output power with 
increasing slippage between an engine-side clutch element and an output-side clutch 
element, the engine torque is diminished and the engine rotational speed is increased. 
[0004] In a further method known at least to the applicant, the internal combustion 
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engine or a clutch of a motor vehicle is controlled as a function of different driving 
conditions of the motor vehicle and in accordance with different characteristics. A first 
driving condition is creeping, in which the clutch apparatus, especially an automatic clutch, 
is increasingly closed in accordance with a predetermined characteristic to the extent that 
the transmittable clutch torque is smaller than a predetermined limit, a predetermined start- 
up gear, such as the first gear, is engaged, the vehicle brake is not actuated, the 
accelerator pedal is not actuated, and the vehicle speed is lower than a predetermined 
speed limit. 

[0005] A second driving condition is "starting," in which the accelerator pedal is 
actuated and, if need be, further steps are carried out. Such steps are, for example, that 
the clutch slips and/or an engine and/or transmission rotational speed that is set as a 
function of the accelerator pedal position was not yet reached after starting the engine, or 
the vehicle is being operated in a start-up gear, such as first gear or second gear, or the 
like. 

[0006] A third drive status is "driving," which is functionally separated from starting. 

[0007] A fourth drive status is '"deceleration," in which the vehicle is being braked, 
that is, especially by means of a service brake. 

[0008] In accordance with the known method, it is provided that during "creeping" 
as well as during "starting," the engine rotational speed is controlled, while during "driving" 
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or "deceleration" or "stopping" the engine torque is controlled. 

[0009] In accordance with a further method, known at least to the applicant, the 

foregoing methods are combined in a control strategy. 

[0010] An object of the invention is to provide a differently configured method for 
controlling drive train components as well as differently configured control devices. 
Summary of the Invention 

[0011] In accordance with a particular aspect, an object of the invention is to provide 
a method for controlling drive train components, or an arrangement of components, by at 
least one control device that makes possible a more effective and reliable control of drive 
train components. 

[0012] In accordance with one aspect, an object of the invention is to provide a method 
for controlling drive train components, as well as an arrangement, by at least one control 
device that at least reduces the danger of the rise of predetermined operating parameters 
of the drive train, such as engine rotational speed. 

[0013] In accordance with a particular aspect, an object of the invention is to provide 
a method for controlling drive train components, or an arrangement of components, by at 
least one control device that prevents the operating parameters of the drive train, such as 
engine rotational speed, from being simultaneously regulated in accordance with conflicting 
characteristics. 

[0014] In accordance with a particular aspect, an object of the invention is to provide 
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a method for controlling drive train components, or an arrangement of components, by at 
least one control device, which prevents an increase in rotational speed when starting-up 
and driving a motor vehicle. 

[0015] In accordance with a particular aspect, an object of the invention is to make 
starting-up and driving a motor vehicle to be more comfortable for the driver. 
[0016] The objective is accomplished by a method for controlling a drive train 
component of a motor vehicle that has at least one feature of the features that are 
described in the following description or the claims or are illustrated in the drawing figures. 
[001 7] The objective is further accomplished through a control device arrangement that 
has at least one feature of the features that are described in the following description or 
in the claims, or are illustrated in the drawing figures. 

[0018] In accordance with the invention, in particular, a method for controlling at least 
one component of a motor vehicle drive train is provided, by which predetermined signals 
are transmitted between an engine control device and a clutch control device, which affect 
the control activities of at least one of those control devices. 

[0019] Control activities, which can also be adjustment activities within the meaning of 
the present invention, are within the meaning of the present invention especially control 
events or control methods that can be conducted by one of those clutch devices. The 
control activities relate in particular to the control of predetermined operating parameters, 
which especially are the parameters of the respective drive train component to which that 
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respective control device is associated. If need be, the control activities also relate to 
operating parameters of another power train component, which can be implemented by a 
control device that is associated with another drive train component. Purely by way of 
example, but without restricting the invention thereby, it should be mentioned in that 
connection that an engine control device in a preferred embodiment of the invention can 
control the engine rotational speed, whereby that engine control device is associated with 
the engine, that is, the internal combustion engine, and that a clutch control device, which 
is associated with a clutch apparatus, can control the engine rotational speed since it 
causes the clutch apparatus to be shifted into a specific engagement status by which the 
engine rotational speed is controlled, especially as a function of further parameters or 
operating parameters, such as throttle valve angle or the like. 

[0020] Within the meaning of the invention, there is provided a motor vehicle and a drive 
train of a motor vehicle which has in particular a drive system and a clutch system. The 
drive system is particularly an internal combustion engine. 
[0021 ] The clutch system is in particular preferably a friction clutch that can transmit 
torque by means of friction faces. An especially preferred clutch system is an 
automated clutch, which preferably is configured as it is offered and marketed by the 
applicant under the designation "electronic clutch management (EKM)". Preferably, an 
electronic clutch has a positioning apparatus that can influence the engagement status 
of the clutch. The positioning apparatus preferably has a clutch drive arrangement, 
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which preferably has an electric motor and/or a hydraulic pressure source, whereby a 
positioning force is generated from the drive arrangement, with which the engagement 
status of the clutch can be changed. An electronic control device is especially 
preferably provided that actuates the drive apparatus and/or certain other structural 
components of the positioning apparatus. The power or torque transmission within the 
positioning apparatus can take place through hydraulic structural components, and/or 
mechanical structural components, or in other ways. If need be, the positioning 
apparatus has a piston system. Preferably, the positioning apparatus, at least if it is at 
least partially configured as a hydraulic positioning apparatus, has valves that are 
especially electromagnetically controllable. The invention, though, should not be 
restricted by those preferred configurations of a positioning apparatus or of an electronic 
control device. 

[0022] If need be, a gear system is further provided in the drive train, which can be 
configured as a manually-shifted transmission, or as an automatic transmission, or as 
a steplessly changeable transmission, or as an automated shift transmission (ASG), or 
in other ways. 

[0023] In accordance with the invention, in particular an engine control device is 
provided that controls the drive apparatus, especially the internal combustion engine, as 
well as a clutch control unit, which controls the clutch apparatus or the clutch drive 
apparatus, or predetermined components of the positioning system of the clutch apparatus. 
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The invention should not be restricted by those exemplary areas or components that are 
controlled by the clutch control device. In particular, the clutch control device influences 
the engagement status of the clutch. Preferably, within the meaning of the present 
invention, the clutch control device is constructed such that it can control predetermined 
operating parameters of the drive train, and in particular of the clutch, such as the torque 
transmittable by the clutch or the like. Those operating parameters are, if need be, 
O parameters that are not parameters of the clutch apparatus. 

^ [0024] In accordance with the invention, it is particularly provided that predetermined 
operating parameters can be transmitted to the clutch control device, as a function of which 

w the clutch control device controls predetermined parameters of the drive train. Purely by 

y way of example, and not that the invention should be restricted, it should be mentioned that 
the clutch control device, if need be, under predetermined conditions for controlling the 

ll engine rotational speed, receives the current engine torque and/or the current engine 
rotational speed and/or the current wheel rotational speed and/or the adjusted transmission 
ratio and/or the like, and ascertains as a function of those parameters and, if need be, 
further parameters or a portion of those parameters, whether and in which way the clutch 
must be further engaged or further disengaged in order to bring about the desired engine 
rotational speed. 

[0025] The engine control device can cause a predetermined first component of the 
drive apparatus to be shifted into predetermined positions, and the clutch control device 
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can cause a predetermined second component of the clutch apparatus to be shifted into 
predetermined positions. Those respective positions influence predetermined operating 
parameters of the drive train under predetermined conditions. 

[0026] It is especially preferable to provide that the position of the first component of the 
drive apparatus cannot be influenced by the clutch control device and the position of the 
second component of the clutch apparatus cannot be influenced by the engine control 
device. Preferably, the position of the first component cannot be influenced by the clutch 
control device without the clutch control device sending a signal to the engine control 
device, or to an overriding control device, which indicates that the position of the first 
component should be changed. Preferably, the position of the second component of the 
clutch apparatus cannot be influenced by the engine control device without the engine 
control device sending a signal to the clutch control device, or to an overriding control 
device, which indicates that the position of the second component should be changed. 
[0027] It is especially preferred that the first component is a throttle valve, the valve 
angle of which is controlled by the engine control device. Preferably, the second 
component of the clutch apparatus is a component such as a pressure plate, or the like, 
or an arrangement of components, which determine the torque transmittable by the clutch 
apparatus. 

[0028] By means of the engine control device as well as by means of the clutch control 
device, in any given case at least one operating parameter of the drive train can be 
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influenced or controlled. 

[0029] It should be noted that within the meaning of the present invention, it is to be 
understood that by control is meant, in particular, a control within the meaning of DIN 
(German Industry Standard) and/or a regulation within the meaning of DIN, thus especially 
an open-loop control or a closed-loop control. 

[0030] Purely by way of example, and without restricting the invention, control or 
regulation possibilities of that type should be explained in greater detail. For example, the 
clutch control device can control or regulate at a given throttle valve angle and when the 
brake is not activated or with a constant position of the accelerator pedal. Consequently, 
especially with a given drive output provided by the internal combustion engine, the clutch 
control device controls or regulates the engine rotational speed while it causes the torque 
transmittable from the clutch apparatus to be adjusted in accordance with the desired 
engine rotational speed. In accordance with the action = reaction principle, a further 
closing of a partially closed clutch control apparatus causes engine torque to rise and, as 
a consequence, the engine rotational speed to decrease. In a corresponding manner, at 
a given drive output of the internal combustion engine and at least partial engagement of 
the clutch apparatus, an increasing opening of the clutch apparatus, or a reduction of the 
torque transmittable by the clutch, can cause engine torque to decrease, and consequently 
the engine rotational speed to increase. 

[0031] Engine rotational speed can, however, on the other hand, be controlled by the 
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engine control apparatus, and, indeed, especially by changing the throttle valve angle. 
[0032] In accordance with the invention, it is in particular provided that the first and 
second operating values are identical or different, whereby it is especially preferably 
provided that the clutch control device and the engine control device do not simultaneously 
control or regulate the same operating parameter of a drive train. 
[0033] The signal that affects the control activities of a control device is, within the 
meaning of the present invention in particular, a signal that indicates that the affected 
control device is directly regulating a predetermined operating parameter of the drive train, 
or a signal that inquires whether the other control device is directly regulating a 
predetermined operating parameter of the drive train, or another signal that affects the 
control activities of the control device. 

[0034] It is especially provided in accordance with the invention that at least one of the 
control devices, that is, the engine control device and/or the clutch control device, registers 
at least one portion of the control characteristic of the other of those control devices. In 
particular, engine-representative condition is reported to the clutch control device and 
clutch-representative condition to the engine control device. The respective control 
characteristic or the respective representative condition means, within the meaning of the 
present invention, especially control activities that are initiated when predetermined 
operating parameters exist. Thus, preferably, information is made available for the engine 
control device or the clutch control device that reports how the other, or in any given case 
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another control device, is changing an adjustable component of the engine or the clutch 
apparatus, or that the control device in question is regulating or controlling a predetermined 
operating parameter when predetermined operating parameters exist. For example, 
without the invention being restricted, information about at what predetermined operating 
parameters the engine control device is regulating the engine rotational speed for a 
predetermined idle rotational speed is made available to the clutch control device. The 
41 affected control device to which that information is made available can then, as a function 
?p of that control characteristic of another control device or, in any given case, the other 
£ control device, if need be, omit its own control activities if it is established that the other 
s control device is presently regulating an operating parameter that other control device does 
!^ not intend to regulate. 

g [0035] The engine-representative condition is especially preferably implemented in 
clutch software implemented in the clutch control device, and/or the clutch-representative 
condition is implemented in engine software of the engine control device. 
[0036] In accordance with the invention, it is particularly provided that at least one of the 
control devices, thus the engine control device and/or the clutch control device, conducts 
control activities as a function of the control activities of, in any given case, the other of 
those control devices. The control activities of the other control device are in particular 
actual or imminent control activities. Preferably, that dependency is arranged such that a 
control device omits a predetermined control activity if the regulation of a predetermined 
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operating parameter of the other control device is presently regulating that operating 
parameter, or a regulation of that operating parameter by the other control device is 
imminent. Especially preferably, there is thereby provided a priority characteristic that 
establishes which control activities of the respective control devices have priority over the 
control activities of, in any given case, the other control device. Preferably, it is thereby 
provided that the clutch control unit discontinues conducting an engine rotational speed 
regulation when it is established or indicated that the engine control unit is currently 
conducting an engine rotational speed regulation, or such is immediately imminent. 
[0037] The engine rotational speed regulation is preferably a regulation of the idle 
rotational speed. 

[0038] Preferably a control device, which, as a function of the control activities of the 
other control device under predetermined conditions, if need be, alternatively omits a 
regulation of another operating parameter. For example, and the invention should not be 
restricted hereby, the clutch control device causes only an engine torque regulation or 
control, but no engine rotational speed regulation if it is indicated to the clutch control 
device under predetermined conditions that the engine control device is currently or 
immediately about to conduct an engine rotational speed regulation. If need be, the clutch 
control device conducts an engine rotational speed regulation when it is indicated to it that 
the engine control device has completed the engine rotational speed regulation. 
[0039] Preferably the control activities are coordinated through a master-slave 
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procedure which establishes which control activities of the engine control device have 

priority over the control activities of the clutch control device, and vice versa. 

[0040] If need be, the master-slave procedure is configured such that the master control 

unit is, as a function of predetermined conditions or temporarily, the clutch control device, 

or temporarily or as a function of predetermined conditions, the engine control device. 

[0041] The possible variations are now very widely spread without abandoning the 

invention. 

[0042] In accordance with the invention, it is especially provided that the control 
activities of an engine control device and a clutch control device are coordinated under 
predetermined conditions and, indeed, in particular, by means of a priority characteristic. 
[0043] The priority characteristic is preferably arranged such that current or immediately 
imminent control activities of one of the control devices, if need be, as a function of the 
controlled operating parameter, is granted a priority. The priority characteristic can, in 
particular, be arranged such that a priority is continuously conceded to regulating a 
predetermined operating parameter through a predetermined control device in regard to 
the operating parameter, or such that a priority is continuously conceded to regulation by 
one of those control devices, or such that a priority is continuously conceded to regulation 
by the control device that has introduced the regulation earlier, or in another manner. 
[0044] Furthermore, coordination or harmonizing of control or regulatory activities of the 
engine control device and the clutch control device is preferred where no priority 
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characteristic exists. 

[0045] By means of the harmonization or coordination of the control or regulation 
activities of the engine control device and the clutch control device, that those two control 
devices simultaneously regulate the same operating parameter, and, to be sure, especially 
to different values, is preferably avoided. 

[0046] Preferably, it is provided that the control activities of the engine control device 
and the clutch control device are coordinated or harmonized with each other such that 
those control devices are not simultaneously utilizing the same controlled variable. 
[0047] The engine control device and the clutch control device are especially preferably 
coordinated or harmonized with each other such that no undesired feedback occurs. 
Preferably, the control activities of the engine control device and of the clutch control 
device are coordinated with each other in such a way that those control devices do not set 
at the same time different command signals for the same operating parameter. Preferably 
the engine control device and the clutch control device are harmonized with each other, 
or corresponding control activities are coordinated with each other, such that the one of 
those control devices, to the extent that it is actually acting as a component part of the 
controlled system of the other of those control devices, the manipulated variable of the 
other of those control devices is not changed or is limited to a predetermined value. That 
predetermined value can be, in particular, an absolute value, or a percentage indication 
in relation to the manipulated variable, such as, for example, 20%, or 15%, or 10%, or 5%, 
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or 3%, or 1%, or the like. The invention is not to be restricted by those indications. Those 
exemplary embodiments of coordination or harmonization of the control devices should not 
restrict the invention. It should be noted that those exemplary embodiments can exist in 
any desired combination or individually, or the harmonization or coordination of the control 
devices can be configured in another way. 

[0048] In accordance with the invention, it is, in particular, provided that the engine 
control device and/or the clutch control device indicates to the other of those two control 
devices under predetermined conditions by means of a signal, and if need be at what 
value, that control device is controlling or regulating a predetermined operating parameter 
of the drive train, and to be sure it is actually controlling or regulating or that control or 
regulation is immediately imminent. If need be, that signal is processed in the other of 
those control devices. 

[0049] Control activities of the other of those control devices are especially preferably 
conducted as function of that signal. If need be, the other control device omits an intended 
control of an operating parameter of the drive train under predetermined conditions as a 
function of the signal transmitted to it. Furthermore, it is preferred that the other of those 
control devices indicates to the one of those control devices that it likewise intends or is 
directly conducting the control or regulation of that operating parameter. If need be, a 
priority characteristic is provided in accordance with which one of those control devices 
adjusts or discontinues its control. Furthermore, it is preferred that none of those control 


-15- 


GS 0445 A US 

devices continues or begins its control activities if it is determined that both control devices 
want to control or regulate, or are currently controlling or regulating, the same operating 
parameter. 

[0050] Preferably an emergency strategy is provided, which is activated if it is 
determined that the engine control device and the clutch control device are regulating or 
controlling, or else wish to regulate or wish to control, the same operating parameter. The 
emergency strategy can be arranged such that a control or regulation is started by one or 
both of those control devices, or by an overriding control device in accordance with a 
predetermined characteristic, or such that the control or regulation activities desired are 
first suspended, and a new control or regulation strategy is determined as a function of 
predetermined operating parameters, which, if need be, is initiated by one of those control 
devices, or in another manner. 

[0051] In accordance with the invention, a method for control of at least one drive train 
component of a motor vehicle is in particular provided, where predetermined operating 
parameters of the drive train are controlled during the start-up phase of the motor vehicle 
in accordance with a start-up characteristic, and in accordance with a drive characteristic 
during the drive phase. 

[0052] Those operating parameters are in particular operating parameters of the drive 
apparatus of the drive train such as of an internal combustion engine or of a clutch 
apparatus provided in the drive train. In accordance with the invention, it is in particular 
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provided that the engine rotational speed is regulated during the start-up phase of the 
motor vehicle. It is especially preferably provided that engine torque is not regulated during 
the start-up phase of the motor vehicle. 

[0053] Preferably, the start-up phase of the motor vehicle, after starting the engine, 
exists during a period of time that is before the drive phase of the motor vehicle. The start- 
up phase is especially preferably started when the accelerator pedal of the motor vehicle 
is actuated for the first time after starting the engine. 

[0054] The start-up phase is, in particular, preferably ended and the drive phase is 
started when predetermined operating parameters are given. Those operating parameters 
can be arranged differently and can, if need be, determine the transition from the start-up 
phase to the drive phase in combination with several operating parameters. Preferably, 
one of those operating parameters, which determine the transition from the start-up phase 
to the drive phase, the throttle valve angle, and/or the engine rotational speed, and/or 
engine torque, and/or the gear ratio existing in a transmission, or the gear engaged in a 
transmission, and/or the clutch torque, and/or another operating parameter. 
[0055] Preferably, in any given case, the same operating parameter is regulated in the 
start-up phase and in the drive phase of the motor vehicle, and, indeed, especially the 
engine rotational speed. 

[0056] The regulation of those operating parameters is preferably effected by an engine 
control device and/or by a clutch control device. 
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[0057] Preferably, the start-up phase, within the meaning of the present invention, is 
ended in that the engine rotational speed corresponds substantially with the transmission 
rotational speed. 

[0058] In accordance with a preferred embodiment of the invention, the start-up phase, 
in the meaning of the present invention, is ended in that the engine rotational speed as well 
as the transmission rotational speed correspond with a predetermined, specified rotational 
speed under load, whereby the engine rotational speed and the transmission rotational 
speed are identical. Preferably, the start-up phase, within the meaning of the present 
invention, is ended when the engine rotational speed and the transmission rotational speed 
are identical, and it is assured that the deviation of those rotational speeds is at least equal 
to zero until a predetermined speed under load is reached. 

[0059] In accordance with the invention, it is in particular provided that a predetermined 
speed under load is specified, which is to be actuated when the engine rotational speed 
and the transmission rotational speed are substantially identical at the end of the start-up 
phase, or the clutch apparatus is completely engaged, or the torque transmittable from the 
clutch apparatus is greater than the engine torque. 

[0060] The speed under load is preferably controlled when the engine rotational speed 
and the transmission rotational speed are substantially identical at the end of the start-up 
phase, even if only for a short time. 

[0061] It is especially preferably assured that the engine rotational speed and the 
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transmission rotational speed are substantially maintained at an identical value if they were 
identical for the first time at the end of the start-up phase, and, indeed, especially until the 
speed under load is reached. 

[0062] In accordance with the invention, it is especially provided that, after it was 
established that the engine rotational speed is substantially identical with the transmission 
rotational speed at the end of the start-up phase, it is assured that the rotational speed 
differential between the speed under load and the rotational speed at which the engine 
rotational speed is equal to the transmission rotational speed at the end of the start-up 
phase is greater than zero. 

[0063] It is especially preferably assured or controlled that the engine rotational speed, 
after it has reached the transmission rotational speed, substantially corresponds with the 
transmission rotational speed, at least until the speed under load is attained, whereby it is 
continuously assured that the difference between the speed under load and the common 
rotational speed is greater than zero. 

[0064] Preferably, it is provided that the rotational speed difference is greater than zero 
until the speed under load is first reached. 

[0065] In accordance with the invention, it is, in particular, provided that the engine 
rotational speed and the transmission rotational speed do not substantially exceed the 
speed under load until the engine rotational speed and the transmission rotational speed 
jointly attain the speed under load, especially for the first time. 
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[0066] Preferably, it is assured that the difference in amount between the engine 
rotational speed gradient and a predetermined gradient of an output-side rotational speed 
of the drive train, such as the transmission rotational speed gradient, is less than a 
predetermined limit, and to be sure especially during the transition from the start-up phase 
to the drive phase and/or at the end of the start-up phase. Preferably, it is provided in that 
connection that the engine rotational speed gradient is regulated. 
[0067] Preferably, the engine rotational speed gradient is regulated during the start-up 
phase. 

[0068] The engine rotational speed and/or the engine rotational speed gradient is 
especially preferably regulated in the start-up phase, at least at the end of the start-up 
phase, as a function of an output-side rotational speed, especially as a function of the 
transmission rotational speed, and/or as a function of the gradient of an output-side 
rotational speed. 

[0069] Within the meaning of the present invention, an output-side rotational speed is 
to be particularly understood to be the rotational speed of a component that is arranged 
in the drive train between a clutch apparatus and the drive wheels. In accordance with the 
invention, it is in particular provided that the output-side rotational speeds are measured 
or determined in some other manner, especially calculated. The output-side rotational 
speed is in particular the transmission rotational speed, which especially is the 
transmission input speed, or a wheel speed or another rotational speed. It is especially 
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preferably provided that the output-side rotational speed is a transmission speed or a 
transmission input speed, which on the basis of at least one recorded wheel speed, 
especially as a function of the transformation of a transmission apparatus, is determined 
or calculated. Within the meaning of the invention, a gradient of an output rotational speed 
is in particular the gradient of one of the previously-described output-side rotational 
speeds. 

[0070] Preferably, a target engine rotational speed is specified, especially in the start-up 
phase and/or the drive phase. 

[0071] A target engine rotational speed gradient and/or a reliable, especially maximum, 
target engine rotational speed gradient is especially preferably specified as a function of 
at least a predetermined third operating parameter, such as, in particular, the target engine 
rotational speed and/or the actual engine rotational speed and/or a predetermined 
rotational speed difference, such as especially the difference between the target engine 
rotational speed and the actual engine rotational speed, and/or as a function of a 
predetermined gradient of an output-side rotational speed, such as, in particular, the 
transmission rotational speed, or as a function of a predetermined rotational speed ratio, 
especially the ratio of an output-side rotational speed and the engine rotational speed, a 
target engine rotational speed gradient and/or a reliable, in particular maximum, target 
engine rotational speed gradient. 

[0072] It is especially preferably provided that, as a function of the difference between 
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the target engine rotational speed and the actual engine rotational speed, a target engine 
rotational speed gradient is specified, whereby with greater rotational speed differences, 
the target engine rotational speed gradient is arranged to be greater, and with smaller 
rotational speed differences the target engine rotational speed gradient is arranged to be 
smaller. 

[0073] Preferably, a superimposition characteristic is utilized for specification of a target 
engine rotational speed gradient. 

[0074] Within the meaning of the present invention, a superimposition characteristic is 
a characteristic or a function that takes a predetermined operating parameter into 
consideration, and, indeed, especially increasingly takes it into consideration. The 
parameter can be time or a predetermined operating parameter, or a parameter that is 
determined in accordance with a predetermined reference characteristic, or another 
parameter. 

[0075] The parameter is especially preferably a superimposition factor, which is 
determined as a function of a predetermined operating parameter, as, for example, the 
rotational speed quotient on the basis of an output rotational speed and the engine 
rotational speed. 

[0076] The superimposition characteristic is especially preferably arranged such that 
a superimposition factor is multiplied by the operating parameter, which is to be taken into 
consideration, especially increasingly, in determining the target engine rotational speed 
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gradient, whereby that product is considered as an addend in determining the target 
engine rotational speed gradient. 

[0077] The superimposition factor is especially preferably arranged such that it can 
accommodate values between zero and one. However, that should not restrict the 
invention. 

[0078] Preferably, the superimposition characteristic is dependent upon a 
predetermined rotational speed ratio of an output-side rotational speed and the engine 
rotational speed. 

[0079] The gradient of an output-side rotational speed is especially preferably 
considered as a function of a predetermined parameter in determining the target engine 
rotational speed gradient. Preferably, an output-side rotational speed is multiplied by a 
superimposition factor which unvaryingly increases with increasing rotational speed ratios 
of an output-side rotational speed and the engine rotational speed, whereby the product 
on the basis of the output-side rotational speed and the superimposition factor is especially 
preferably taken into consideration as an addend in determining the target engine 
rotational speed gradient. 

[0080] The target engine rotational speed gradient preferably rises with an increasing 
gradient of an output-side rotational speed. 

[0081] The target engine rotational speed gradient is, within the meaning of the present 
invention, in particular an engine rotational speed gradient that is to be controlled, or an 
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allowable, especially a maximum, target engine rotational speed gradient. 

[0082] The target engine rotational speed gradient is preferably determined as a 

function of a sum which has an addend that is a function of a predetermined rotational 

speed difference, such as, in particular, the rotational speed difference between a target 

engine rotational speed and an actual engine rotational speed, and which has an addend 

that is a function of an output-side rotational speed and/or an output-side rotational speed 

gradient. 

[0083] A target engine rotational speed gradient is especially preferably specified in 
different time windows during the start-up event, in each case by means of partially 
different operating parameters. 

[0084] The determination or specification of a target engine rotational speed gradient 
described in the framework of the invention preferably relates to the start-up phase of a 
motor vehicle. 

[0085] A pre-control component of engine target torque is preferably determined and/or 
specified in accordance with a predetermined characteristic for determining or controlling 
an engine target torque, and, indeed, especially in the drive phase and/or the start-up 
phase. 

[0086] A pre-control component of the engine target torque is especially preferably 
specified in accordance with a predetermined characteristic, whereby the engine target 
torque, based upon that pre-control component, is governed by means of a regulator or is 
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finely tuned, so that in particular the component of the engine target torque determined by 
the regulator and the pre-control component of the engine target torque are combined. 
[0087] The engine actual torque is preferably utilized for determining the engine target 
torque. The engine actual torque can be utilized as a measured value or as a calculated 
value, and especially as a value made available by a control device, or in another manner. 
[0088] The engine actual torque is preferably utilized in determining a pre-control 
component of the engine target torque. 

[0089] Especially preferred is an engine target torque and, to the extent that a pre- 
control component is utilized, especially the portion of the target torque regulated by 
means of a regulator as a function of at least an engine rotational speed, such as the 
actual and/or the target engine rotational speed. 

[0090] The engine target torque is preferably determined as a function of the difference 
between the target and actual engine rotational speed during the start-up phase. 
[0091] The engine target torque is especially preferably determined as a function of at 
least one engine rotational speed gradient, such as the target engine rotational speed 
gradient, and, indeed, especially in the start-up phase of the motor vehicle. 
[0092] A clutch target torque or a torque transmittable by the clutch apparatus is 
preferably determined as a function of at least one engine rotational speed gradient, such 
as the actual and/or target engine rotational speed gradient. 

[0093] A regulator, in particular a proportional-integral control unit, is preferably utilized 
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for determination of the engine target torque. 

[0094] The engine torque or engine actual torque, which is utilized for pre-control of the 
engine target torque and/or for determination of the engine target torque, is made available 
by an engine control device, and, indeed, is made available especially during the start-up 
phase of a motor vehicle. 

[0095] Preferably, the engine torque utilized, and especially the engine torque utilized 
for determining an engine target torque or a pre-control component of an engine target 
torque, is made available as an engine torque signal by an engine control device, whereby, 
if need be, that signal or that engine torque is filtered and/or the gradient of that made- 
available engine torque is limited, and, indeed, especially in order to avoid undesired 
fluctuations. 

[0096] It should be noted that a method in accordance with of the invention is preferably 
carried out during the start-up phase of a motor vehicle. 

[0097] Preferably, the control activities of the engine control device and the clutch 
control device are synchronized or coordinated as a function of signals that are transmitted 
between those control devices. That synchronization or coordination can especially be 
arranged such that one of those control devices at least temporarily does not regulate a 
predetermined operating parameter, which it intends to regulate, at least if a transmitted 
signal indicates that the other control device is regulating that operating parameter or 
intends to regulate it. 
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[0098] Preferably, an overriding control device is provided that can communicate with 
the clutch control device and/or the engine control device and, indeed, especially such that 
between those control devices and the overriding control device, signals are transmitted 
or exchanged. The synchronization or coordination of control activities of the engine 
control device and the clutch control device is especially preferably affected by means of 
that overriding control device. 

[0099] Preferably, a portion or the entire control characteristic of the other control 
device, in any given case, is reported to the clutch control device and/or to the engine 
control device. It is especially preferred in each case that the reported portion of the 
control characteristic is reported to the other control device, that there is reported to the 
engine control device or to the clutch control device a portion or the entire control 
characteristic of the other of those control devices, whereby those reported control 
characteristics in particular report in accordance with which characteristic or at which value 
through which the other control device regulates or controls a predetermined operating 
parameter, and, indeed, as a function of predetermined points in time, or if predetermined 
operating parameters exist, or if other conditions are determined. That reported portion 
of the control characteristic of the other control device, in any given case, is stored in the 
control device to which the control characteristic is reported. Preferably, at least a portion 
of the control characteristic of the engine control device is implemented in the clutch 
software of the clutch control device, and/or at least a portion of the control characteristic 
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of the clutch control device is implemented in the engine software of the engine control 
device. 

[00100] The control device that has reported at least a portion of the control 
characteristic of the other control device especially preferably controls, as a function of that 
control characteristic, at least a predetermined operating parameter. It is especially 
preferably provided that predetermined operating parameters are reported to the clutch 
control device and/or to the engine control device. Those predetermined operating 
parameters can be detected operating parameters, which are in particular detected by 
means of a sensor, or calculated operating parameters, or operating parameters 
determined or established in some other way. 

[00101] Preferably, it is provided that the control device, such as the engine and/or 
clutch control device, for which at least a part of the control characteristic of the other 
control device, in any given case, is made available as a function of that control 
characteristic and as a function of predetermined operating parameters, which are reported 
to that control device, controls at least one operating parameter of the drive train, or 
discontinues controlling an operating parameter of the drive train. That discontinuance in 
particular occurs when, as a function of the indicated operating parameters as well as the 
indicated control characteristics, it is established that the other control device is regulating 
that operating parameter. If need be, a priority characteristic or a master-slave process is 
provided so that the control of an operating parameter of the drive train is then 


-28- 


GS 0445 A US 

discontinued when the control characteristics of the other control device, as well as the 
indicated operating parameters, indicate that the other control device is controlling that 
operating parameter, and if the priority characteristic or the master-slave method indicates 
that the control of that operating parameter by the other control device has priority. 
[00102] Preferably, the engine control device and/or the clutch control device uses 
an operating parameter for control of a predetermined parameter, which can be controlled 
by the other of those control devices, or which is effected by adjusting a movable element 
of the other apparatus, thus of the clutch apparatus or of the engine. 
[00103] It is especially preferably assured that the engine control device and the 
clutch control device are not regulating the same operating parameter of the drive train 
simultaneously. Preferably, it is assured that the engine control device and the clutch 
control device are not regulating the same operating parameter of the drive train to 
different values at the same time. 

[00104] The control activities of the engine control device and of the clutch control 
device, or of those devices, are preferably coordinated in accordance with a predetermined 
master-slave process. That master-slave process is especially preferably configured as 
a function of predetermined operating parameters of the drive train, and/or as a function 
of the phase, such as a start-up phase or a drive phase in which a motor vehicle is being 
operated, and/or independently of individual or all aforementioned conditions, or in any 
other manner, it is in any given case determined which control or regulatory activities of 
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which device have priority over those of the other. The master-slave process can be 
arranged such that, if need be, a control operation of an operating parameter already 
begun by a lower-ranking control device is interrupted if a corresponding priority of the 
other control device is determined, or such that the commenced control operations are 
substantially not interrupted, or such that, prior to beginning a regulation operation, there 
is a check whether a higher-ranking control device wishes to regulate the same operating 
parameter, or in other ways. 

[001 05] Preferably, the signals that are transmitted between the engine and the clutch 
control device, or between an overriding control device, and the engine control device or 
the clutch control device, are electrical signals. 

[00106] Preferably, the engine control device, as well as the clutch control device, can 
cause a change in the engine rotational speed and/or engine torque, and especially 
through a regulation of that operating parameter. 

[00107] Preferably, the clutch control device is prevented from governing engine 
rotational speed if the internal combustion engine is in an idle phase, or if the engine 
control device is regulating engine rotational speed. 

[00108] The engine rotational speed can be especially preferably regulated by the 
engine control device, as well as by the clutch control device, whereby it is assured that 
those control devices do not simultaneously regulate engine rotational speed. 
[001 09] Preferably, it is assured that undesired feedback does not arise between the 
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control activities of the engine control device and the clutch control device, such as 
especially owing to the simultaneous utilization of an identical controlled variable. That is 
especially assured by means of a master-slave process. 

[001 10] Preferably, the clutch control device can report to the engine control device 
how that engine control device should regulate a predetermined parameter, or vice versa. 
It is especially preferably provided that the engine control device monitors the clutch 
apparatus and/or the internal combustion engine and/or the clutch control device monitors 
the internal combustion engine and/or the clutch apparatus. Preferably, it is provided that 
the clutch control device indicates to the engine control device which engine torque or 
which engine rotational speed it is expecting, whereby the engine control device then 
causes the corresponding regulation of that operating parameter. 
[001 11] In accordance with the invention, in particular a control device arrangement 
is provided for control of at least one operating parameter of a motor vehicle drive train, 
whereby a gradient regulator is provided. That gradient regulator causes the engine 
rotational speed and the transmission rotational speed to approach each other and, 
indeed, especially at the end of the start-up phase. The gradient regulator alternatively or 
additionally causes the start-up rotational speeds, which exist at the end of the start-up 
phase, substantially to correspond with the drive rotational speeds. The drive rotational 
speeds are especially rotational speeds that exist in accordance with a predetermined 
characteristic at the beginning of the drive phase. The gradient regulator especially 


-31- 


GS 0445 A US 

operates to prevent an overspeed of the engine rotational speed, or, if necessary, the 
transmission rotational speed, at the end of the start-up phase, that is, particularly, the 
rotational speeds at the end of the start-up phase that lie above the rotational speeds that 
should exist at the beginning of the drive phase in accordance with a predetermined 
characteristic or a specification. 

[001 12] Within the meaning of the present invention, by "control" is to be understood 
especially "govern" and/or "control" within the meaning of DIN. The corresponding 
meaning applies to concepts derived from the concept "control." 
Brief Description of the Drawings 

[00113] The structure, operation, and advantages of the present invention will 
become further apparent upon consideration of the following description, taken in 
conjunction with the accompanying drawings in which: 

[001 14] Fig. 1 shows one embodiment of a method in accordance with the invention 
in a schematic, block-diagram representation; and 

[00115] Fig. 2 shows another embodiment of a method in accordance with the 
invention in schematic, block-diagram representation. 
Description of the Preferred Embodiments 

[00116] Fig. 1 shows an exemplary embodiment of the invention in a schematic, 
block-diagram representation. On the basis of a signal 10 indicative of the accelerator 
pedal angle, an engine target torque is determined in step 12. As a function of the signal 
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14 indicative of the engine target torque as well as a signal 16 indicative of the 
transmission rotational speed, a signal 18 indicative of the engine rotational speed and a 
signal 20 indicative of the gradient of the transmission rotational speed, a target engine 
rotational speed gradient or an allowable or maximum or minimal target engine rotational 
speed gradient is established in step 22, and, to be sure, depending particularly upon a 
function that depends upon the difference between the target and the actual engine 
rotational speed, and as a function of a product added to that function on the basis of a 
transmission rotational speed gradient and a superimposition function. The 
superimposition function rises unvaryingly as a function of the ratios of the transmission 
rotational speed and the engine rotational speed. A signal 24, which, if need be, indicates 
the restricted or allowed target engine rotational speed gradient, is subsequently compared 
with a signal 26, which indicates the actual engine rotational speed gradient. Accordingly, 
in step 28, the difference between the target and actual engine rotational speed gradients 
is determined. 

[001 17] The difference signal 30 is fed to a proportional plus integral control unit 32, 
which generates a regulating component of the engine target torque, which is added as 
signal 34 in step 36 to a pre-control component, which is indicated as signal 38 and was 
determined in step 40. 

[00118] Signal 38 is determined in step 40 on the basis of signal 24, which was 
produced in step 22, and indicates the target engine rotational speed gradient, as well as 
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a function of a signal 42, which was transmitted by the engine control device and which 
indicates engine torque. 

[00119] A engine target torque is determined in step 44 which corresponds 
particularly to the sum of the pre-control component of the engine target torque and the 
regulation component of the engine target torque, and which is transmitted as signal 46. 
[00120] A target current is determined in step 48 on the basis of the engine target 
torque, which is transmitted as signal 50 to current regulator 52. The determination of the 
target current on the basis of the engine target torque is determined in step 48, especially 
by means of suitable software. 

[00121] An actual current 54 is determined in current regulator 52, which is utilized 
to control a hydraulic arrangement 56. The hydraulic arrangement 56 produces an actual 
pressure 58, which loads the clutch apparatus 60 and produces a predetermined position 
of the clutch apparatus 60. If need be, the characteristic of the clutch apparatus is mapped 
in the control software. 

[00122] The actual torque or engine actual torque produced or theoretically produced 
by the load on the clutch apparatus is determined and is indicated as signal 62. That 
engine actual torque 52 is subtracted from engine target torque 64 in step 66, and on the 
basis of the torque difference 68, and a corresponding rotational speed 72 is determined 
in accordance with engine characteristic 70. 

[00123] That rotational speed, which is particularly a change in target rotational 
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speed, is added in step 74 to engine rotational speed 76, which was provided at a 
predetermined reference time point, especially during a last or previous regulation. That 
summation signal is the engine rotational speed 78. 

[00124] In step 80, the gradient of the engine rotational speed 78 is determined. The 
corresponding signal 26 is, as already explained, compared in step 28 with the engine 
torque target gradients. 

[00125] Figure 2 shows another exemplary embodiment of the invention in schematic, 
block-diagram representation. 

[00126] The embodiment represented in Fig. 2 differs from the embodiment shown 
in Fig. 1 especially in that instead of differential signal 68, an engine actual torque caused 
by the clutch characteristic or a corresponding signal 90 is converted on the basis of 
engine characteristic 70 into a signal that corresponds with engine rotational speed 78. 
[00127] The embodiment in accordance with Fig. 2 differs further, especially by the 
arrangement of the engine torques pre-control. 

[00128] The engine torques pre-control 92 is determined in the embodiment in 
accordance with Fig. 2 as a function of the engine torque signal 42 of the engine control 
device, as well as a function of the actual engine rotational speed gradient 26. The 
corresponding pre-control component 94 is added in step 96 to the regulator component 
of the engine target torque or engine torque 34. 

[00129] The claims included in the application are exemplary and are without 
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prejudice to acquiring wider patent protection. The applicant reserves the right to claim 
additional combinations of features disclosed in the specification and/or drawings. 
[00130] The references contained in the dependent claims point to further 
developments of the object of the main claim by means of the features of the particular 
claim; they are not to be construed as renunciation to independent, objective protection for 
the combinations of features of the related dependent claims. 

[001 31 ] Although the subject matter of the dependent claims can constitute separate 
and independent inventions in the light of the state of the art on the priority date, the 
applicant reserves the right to make them the subject of independent claims or separate 
statements. They can, moreover, also embody independent inventions that can be 
produced from the independent developments of the subject matter of the included 
dependent claims. 

[001 32] The exemplary embodiments are not to be considered to be limitations of the 
invention. On the contrary, many changes and variations are possible within the scope of 
the invention in the existing disclosure, in particular such variants, elements, and 
combinations and/or materials which, for example, are inventive by combining or modifying 
single features that are in combination and are described individually in relation to the 
general specification and embodiments as well as the claims and shown in the drawings, 
as well as elements or method steps that can be derived by a person skilled in the art in 
the light of the disclosed solutions of the problem, and which by means of combined 
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features lead to a new object or new method steps or sequences of method steps, as well 
as manufacturing, testing and operational procedures. 
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